Over the past ten years, atmospheric pressure plasma jets or plumes have received an increasing amount of attentions because of their potential interest for different technologies, especially biomedical application. In many paper regarded that OH radicals played one of the important role in sterilization process 1, 2 , but there are no clear evidences to prove this point except by using optical emission spectroscopy prove the existence of OH.
We demonstrated Bacillus subtilis spores inactivation by an atmospheric pressure plasma jet generated in Ar with water vapor. The properties of this plasma have been studied by optical emission spectroscopy. Plasma generated in Ar/H 2 O mixture shows higher intensity of OH radicals in emission spectra than pure argon alone at a specified H 2 O concentration. The gas temperature is estimated by comparing the simulated spectra of the OH band with experimental recorded spectra, and the excitation electron temperature is determined by the Boltzmann's plot method. Furthermore, the Stark broadening of the hydrogen Balmer H β line is applied to measure the electron density. The gas temperature, the excitation electron temperature and electron density of plasma jet decrease with water concentration increase at fixed input voltage. The bacterial inactivation rate increased with increasing OH generation and reached a maximum reduction with 2.6% (v/v) water vapor. Compared to the Ar plasma jet, the Ar/H 2 O plasma jet resulted in more 0.4-log reduction of spores. It shows that the OH generated by plasma jet made a limited contribution to the spore inactivation.
